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The expression of Ly-5 alloantigens is confined to 
hemopoietic cell types and is therefore considered a 
valuable indicator for the bone marrow derivation of a 
given cell. The further finding that different hemo-
poietic cell lineages express different molecular forms 
of the Ly-5 alloantigens prompted us to investigate (I) 
whether murine epidermal cells or subpopulations 
thereof express Ly-5 specificities and if so, (2) whether 
the expression of particular molecular configurations of 
Ly-5 antigens would allow us to gain a clue about the 
derivation of certain epidermal cell populations. 
When epidermal sheets from BALB/c, C57Bl/6, and 
C3H/He mice, were exposed to monoclonal anti Ly-5.1 
antibody in an indirect immunofluorescence technique, 
a system of evenly distributed, dendritic cells was visu-
alized. Allelic exclusion of the Ly-5 system was demon-
strated by replacing anti-Ly-5.1 antibody by anti-Ly-
5.2 reagent and by using epidermal sheets from SJL/J 
mice. Studies on epidermal cell (EC) suspensions re-
vealed that about 1.6-5.2% of C3H/He EC were Ly-5-
reactive and that approximately equal numbers of Ly-
5-positive cells bore either Thy-1 or Ia antigens. Elec-
tron microscopic studies disclosed two morphologically 
different Ly-5-positive cell populations, i.e., cells of the 
Langerhans cell lineage and a recently defined cell sys-
tem, whose most prominent feature is the expression of 
the Thy- 1 antigen. We have termed these cells dendritic 
Thy- l+EC (dTHY-1+EC). In order to define the molec-
ular configurations of the Ly-5 alloantigens, EC and 
spleen cells were internally labeled and-after immu-
noprecipitation of cell-membrane detergent extracts 
with anti-Ly-5.1 - were analyzed on sodium dodecyl 
sulfate-polyacrylamide gels. Spleen cells yielded 3 
bands with a molecular weight of 180,000, 195,000, 
and 215,000, respectively, as is characteristic for T 
lymphocytes, non-T/non-B cells, and B lymphocytes. In 
contrast, a single 195,000-200,000 dalton band was 
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found in precipitates of both untreated and Langer hans 
cell-depleted (anti-la+C) EC. 
These data demonstrate the existence and active bio-
synthesis of the Ly-5 alloantigenic system on certain EC 
populations, i.e., Langer hans cells and dThy-1 +EC, and 
therefore imply that both cell types originate from a 
bone marrow-derived precursor. The expression of the 
same molecular configuration of Ly-5 alloantigens on 
both LC and dThy-1 + EC suggest that these two cell 
populations do not belong either to the T-cell or to the 
B-cell lineage and imply an ontogenetic relationship 
between dThy-1+EC and !a-positive EC. 
In 1975, Komuro et al [I] reported on the occurrence of a 
murine cell surface differentiation antigen, termed Ly-5 . This 
antigen is genetically specified by one pair of alleles and is 
presumably located on chromosome 1. Although originally 
thought to be restricted to thymus-dependent lymphocytes, Ly-
5 alloantigens were later found on essentially all hemopoietic 
cells (2]. The failure to detect Ly-5 alloantigens on nonhemo-
poietic cells, and the availabili ty of anti-Ly-5 monoclonal an -
tibodies make this antigenic system a valuable marker for bone 
marrow-derived cells. Further studies revealed that molecules 
bearing the genetically polymorphic Ly-5 specificity also con-
tain a nonallelic, nonpolymorphic framework determinant, 
termed T200 [3,4]. 
The epidermis is a heterogeneous epithelium which, until 
recently, was considered to contain only one bone marrow-
derived resident cell population, i.e., la-positive cells of the 
Langerhans cell lineage (5] . The recent demonstration of Ly-5 
antigens on epidermal Langerhans cells [6] points to the reli-
ability of this alloantigenic system for bone marrow-derived 
cells. 
Most recently, several investigators reported independently 
on the occurrence of a hitherto undescribed, dendritic !a-
negative cell population within the murine epidermis whose 
most prominent phenotypic feature is the expression of the 
Thy-1 alloantigen [7,8]. We define these morphologically dis-
tinctive cells as dendritic Thy-1 + epidermal cells (dThy-
1 +EC). As the dThy-1 antigen is found on a variety of onto-
genetically different cell types, we considered it worthwhile to 
investigate the expression of Ly-5/ T200 antigens by epidermal 
cells (EC) and, by doing so, to gain a clue as to the ontogeny 
and differentiation pathway of dThy-1 + EC, or possibly, other 
epidermal constituents. 
MATERIALS AND METHODS 
Animals 
C3H/ He, BALB/ c, C57Bl/ 6 (all Ly-5.1), and SJL/J (Ly-5.2) mice 
were obtained from the Zentralanstalt fur Versuchstiere, Hannover, 
F.R.G. and used throughout this study. Animals were housed at room 
temperature and were supplied with food and water ad libidum. 
Epidermal Sheet Preparation 
Ears were split with forceps; trunk skin was freed from subcutaneous 
fat and then scraped to remove excess dermal components; tail skin 
was split with a longitudinal incision and removed from the underlying 
92 LEIBL ET AL 
t issue with blunt dissection. Using the method of J uhlin and Shelley 
[9], skin samples were fl oated derma l side down on ammonium thio-
cyanate solut ion (3.8 g/100 ml , 0.1 M sodium a nd potassium phosphate 
buffer , pH 6.8) and incubated 30-60 min at 37°C. Epidermis was then 
removed from dermis wit h fine forceps, washed in phosphate-buffered 
sa li ne (PBS) and fixed in acetone for 20 min at 2o·c. When subsequen t 
dopa (djhydroxyphenyla lanin) sta ining was performed, sheets were 
fixed in 2% paraformaldehyde fo r 20 min and thereafter immersed in 
PBS for 1 h. 
Preparation of S ingle EC Suspensions 
C3H/He skin samples prepared as described above were placed 
de rmal side down on a 1% t rypsin (Sigma, type III) PBS solu t ion and 
incubated for 30- 60 min at 37•c. T he resul t ing epidermal sheet was 
carefully removed, and loosened EC-freed by gentle stirr ing with a 
glass rod in a steel grid- were resuspended in RPM! 1640 medium 
(G IBCO, Grand Island, New York) containing 10% heat- inactivated 
feta l calf serum (FCS, Seromed, Munich, F .R.G.) (= supplemented 
media) and washed 3 times p rior to use. 
Antibodies Employed 
Monoclonal ant ibodies mouse lgGz.,-a nt imouse Ly-5.1, mouse l gG 2.-
antimouse Ly-5.2, and mouse lgM-ant imouse T hy-1.2 (allelic expres-
sion in all mouse strains tested) were pu rchased from New England 
N uclear, Boston, Massachusetts. Mouse IgG2h-ant imouse Iak mono-
clonal reagent (purified ant ibody, arsanilate conjugate) and a tetra-
methyLrhodamine isothiocyanate (TRITC)-rabbi t-antiarsanilate ant i-
serum were obtained from Becton Dickinson (BD), Michelen, Belgium. 
F ITC-goat F(ab'}z antimouse lgG and TRITC-goat ant imouse IgM 
were supplied by TACO, Burlin game, California. 
Immunofluorescence and enzyme-histochemical studies on epidermal 
sheets 
PBS-washed epidermal sheets were incubated fo r 16 h at 4oC in 1:50 
di lutions of a respective monoclonal an t ibody in PBS, washed 3 times 
in PBS, and immersed in a 1:10 dilut ion of fl uorescein isothiocyanate 
(FITC)-labeled second antibody. For double-staining experiments 
sheets were first exposed to PBS/4% normal mouse serum for 30 min 
and the incubation chain was then extended by using 1:50 dilu t ions of 
appropriate monoclonal reagents fo llowed by T RITC-labeled second 
antibody. Washed epidermal sheets were t hen mounted on glass slides, 
coverslipped, and viewed under an Ortholux fl uorescent microscope 
equipped fo r incident illumination (Leitz, Wetzlar, F.R.G. ). 
For simul taneous detection of dopa-pos it ive and Ly-5-posit ive cells, 
pa raforma ldehyde-fixed C3H/He epidermal sheets were fi rst incubated 
for detection of tyros inase activ ity according to Becker et al [10] and, 
after PBS washes, were stepwise incubated with a 1:50 dilut ion of a nt i-
Ly-5.1 reagent and 1: 10 dilu ted FITC goat-antimouse lgG. 
Studies on EC suspensions 
Immunofluorescent studies: Epidermal cells (1.5 X 106 ) were incu-
bated with a sequence of reagents as listed above. Monoclonal ant ibod-
ies were used in a 1:100 to 1:600 di lution; fluorochrome- labeled second 
reagents we re employed in a 1:10 to 1:200 dilution. Incubations were 
performed in supplemented media contain ing 0.02 % NaN3. 
In certain experiments, C3H/He EC suspensions (8 X 106 ce lls/ml 
supplemented media) were treated fo r 30 min at 37•c with either 4 ILl / 
ml ant imouse Iak or 4 1d/ml rat lgG2b antimouse Thy-1.2 (BD) . For 
control purposes, mo noc lonal reagents were replaced by equivalent 
amounts of heat-inactivated mouse serum. Low Tox-M rabbit comple-
ment (0.1 ml) (Cedarlane Lab, Ontario, Canada) was t hen added per 
ml suspension and the incubation was prolonged for another 30 min at 
37"C. Cells were washed twice in supplemented media and layered on 
a cushion of 8% Hypaque M (Wi nth rop Lab, New York) in Ficoll 
Paque (Pharmacia, Uppsala, Sweden). After a 30-min centrifugation 
at 400 g, the resu lting cell interface was removed and cells were washed 
twice in supplemented media (v iab ili ty range: 95- 100% by t rypan blue 
exclusion) and stained with appropriate dilutions of mo noclonal and 
fluoroc hrome-labeled antibody reagents. 
Jmm.unoelectron microscopic studies: C3H/He EC (4 x 106/ml) were 
incubated stepwise (30 min, o· c) with equal amounts of anti-Ly-5.1 
monoclonal antibody di luted 1:50 in PBS/1% bov ine serum albumin 
(BSA) fo llowed by peroxidase-labeled goat F(ab'h antimouse IgG 
(TACO di luted 1:5 in PBS/1 % BSA). 
After each incubation step, ce lls were extensively washed in PBS/ 
1% BSA. After termination of the incubation chain , cells were f1 xed 
with precooled hal f-strength Karnovsky's fi xative (11] fo r 60 min at 
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2o·c and washed with 0.1 M cacodylate buffer (pH 7.4) followed by 
0.05 M Tris- HCI buffer {pH 7.6). For visualization of the bound im-
munoreactan ts, EC were then subjected to t he diaminobenzidine reac -
t ion [12] (20 min , 2o•c, in t he dark). Afte r rinsing, EC were fil te red 
onto Unipore Polycarbonate Membra nes (pore size 0.1 ,urn , Biorad 
Laboratories, Richmond, California). T o avoid cell losses, fil ters we re 
carefully covered with a 2% agarose solu t ion a nd fixed for anothe r 30 
min in half-strength K a rnovsky's fi xative [11]. Afte r rinsing, specimens 
were postfixed in a 3% aqueous osmium tetroxide solut ion (60 min 
o·c), stained in verona! acetate-buffered 0.5% ura nyl acetate (60 min' 
20.C), dehydrated in a graded series of alcohols, and embedded in ~ 
thin layer of Epon 812. Ultrathin sections were cut through t he dep t h 
of t he pellet , collected on hexagonal grids, counterstained wi t h lead 
citrate, and exa mined wit h a P hilips EM 400 electron microscope 
operating at 80 kV. 
I mmu.n.ochemical Procedures 
C3H/ He EC (850 X 106 ) or spleen cells (1 x 109 ) , un t reated or t reat ed 
wit h anti -Iak plus complement as previously described [13], were in-
cubated in 100 ml methionine lacking minimum essent ial meilium 
(Gibco), containing 10% heat- inactivated, dia lyzed FCS, 2 mM gluta-
mine, 50 J.Lg/ml gentamycin, 100 ILCi/ml (35S]methionine (1100 Cij 
mmol, New England Nuclear) for 16 h at 37•c. Labeled cells we re 
washed twice in supplemented RPMI 1640 medium and resuspended 
in 6 ml PBS. The cells were subjected to 2 cycles of freeze-thawing and 
were homogenized by 10 strokes/2000 rpm in a glass-glass potter . 
Following cent rifugation at 100,000 g for 1 h the supernatants were 
decanted and the pellets were dispersed in 2 ml lysi ng buffer [0.5% 
nonidet P 40 (NP40), Sigma; 1 mM iodoacetamide, Serva, Heidelberg· 
1 mM PMSF, Sigma; 1% aprotinin, S igma; in PBS]. Samples were the~ 
centrifuged at 100,000 g for 1 h and supernatants were precipi tated 
wit h mouse serum bound to P rotein A Sepharose CL-4B (Pharmacia 
Sweden) for 16 h at 4 · c. Following centrifugation pellets were discarded 
and supernatants were incubated with P rote in A Sepharose-bound 
anti-Ly-5.1 for 8 h at 0°C. Control precipi tation was carried out using 
norma l mouse serum bound to P rotein A Sepharose. Sepharose beads 
were washed 3 times in 0.5% N P40 in PBS, resuspended in 60 ILl 
sodium dodecyl sultate-polyacrylamide gel electrophoresis (SDS -
PAGE) sample buffer (0.05 M T ris-HCL, pH 6.8; 20% glycerol; 1% 
SDS; 1% mercaptoethanol; 0.002% bromophenol blue), and heated at 
95•c fo r 3 min. After cent ri fugation, 10-ILl aliquots of t he supernatan t 
were used for SDS gel electrophoresis which was carried out according 
to Laemm li [14]. Ten-microli ter samples were electrophoresed in a 
discont inuous system of 3% polyacrylamide spacer gel (pH 6.8) and 8 % 
polyacrylamide separation gel (pH 8.8) in a BIO RAD P rotean Double 
Slab E lectrophoresis Cell at 40 mA/70 V. Gels were placed in a solu t ion 
of 0.1% Brillia nt B lue R (Sigma) in 10% acetic acid, 50% methanol. 
Afte r 16 h, gels were destained in 15% acetic acid, 10% methanol. 
Following dehydration in 100% acetic ac id, gels were incubated in 
enhancer solu t ion (10% cliphenyloxazole in acetic ac id) a nd dr ied . 
F luorographic analysis [15] was car ried out using Kodak X-Omat XS-
5 /ilm . 
RESULTS 
S tudies on Epidermal Sheets 
When NH,SCN -separated epidermal s heets fro m BAL B/c, 
C57Bl/6, and C3H/H e m ice were exp osed to an a n ti -Ly-5 .1 
mon oclon a l a nt ibody in a n indirect immunofluorescence tech -
niq ue, a system of rather even ly d istributed, p r ima rily den dritic 
cells emerged (Fig 1) . W h en t he a n t i-Ly-5.1 reagen t was re-
p laced by a n a n t i-Ly -5 .2 antibody , n ot a single fl uorescen t cell 
was observed. However, t his reagen t readily stained den d rit ic 
epidermal cells in SJL/J mice bearing t he Ly-5 .2 a llele. 
Anti-Ly-5 reactive EC were locat ed at diffe rent levels wit hin 
the ep ider m is and displayed s light variation s in s ize. At least 
with in ear and trunk epider m is, a nti -Ly-5.1 reactive cells were 
a lmost invariably highly dendritic in s hape w he reas severa l 
round cells were detected in t he ta il epide rmis. There existed 
considerable stra in a nd body regio n -dep endent va riat io n s of 
anti-Ly-5.1 reactive EC, w it h t he highest den s ity en countered 
in the ear a nd t he lowest de ns ity found in the tail epidermis. 
D ouble-staining experime nts clearly showed t ha t th e vast m a-
jority o f dThy- 1 +EC bore th e a n t i-Ly-5.1 reactive antigenic 
determinan t . S imila rly, m ost ! a-positive E C wer e a lso a n t i-Ly-
5.1 reactive . W e gained the impression, h owever, t hat strongly 
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!a-positive EC displayed only weak to moderate reactivity with 
anti-Ly-5.1 ant ibody and, in reverse fashion, that weak ly fa-
positive EC exhibited strong anti-Ly-5.1 reactivity. Although 
these results sufficient ly demonstrated that anti -Ly-5.1 reac-
tive EC were confined to both Ia and dThy-1+EC, the mere 
possibility t hat ant i-Ly-5.1-positive EC might also include me-
lanocytes was excluded by the finding that dopa-positive den-
dritic EC and anti-Ly-5.1 reactive EC represented mutually 
exclusive cell populations (Fig 1B ). 
Studies on Single Cell Suspensions 
Depending upon different body regions investigated, approx-
imately 1.6-5.2% of C3H/He EC displayed distinct membrane 
staining when incubated with an anti-Ly-5.1 monoclonal anti-
body in an indirect immunofluorescence procedure. Anti-Ly-
5.1 reactive EC displayed slight variations in size, staining 
intensity, and staining pattern in that both riml ike and gran-
ular membrane tluorescence were observed. Double-staining 
FrG l. ldenlilication of murine Ly-5 reactive EC by immunofluo-
resce nce. A C3H/He epidermal sheet was exposed stepwise to a 1:50 
di lu tion of anti-Ly-5 .1 monoclonal antibody and to a 1:10 dilution of 
FITC goat (F(ab')2 anti mouse lgG. For simultaneous demonstration of 
tyrosinase activity, specimens were first subjected to the dopa reaction 
(10] a nd then exposed to the immunoreactants described above. Anti-
Ly-5.1 reactive EC appear evenly distributed over the entire specimen 
(A, B). Tyrosinase-positive melanocytes (8 , dark dendritic cells) rep-
resent a separate cell population. 
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experiments (Fig 2) revealed that, in analogy to data obtained 
on epidermal sheet preparations, anti-Ly-5.1 reactive cells were 
composed of both !a-positive and Thy-1.2-bearing cell types in 
approximately equal proportions. However, there appeared to 
exist a direct correlation between intensity of anti-Ly-5.1 and 
anti-Thy-1.2 staining whereas an inverse relationship existed 
between the degree of anti-la and anti-Ly-5.1 staining, respec-
tively. Our contention that anti-Ly-5.1 reactive EC contain 
essentially equal portions of Ia- and Thy-1-positive cells was 
strengthened by our additional observation that after removal 
of !a-bearing EC by relevant monoclonal antibodies plus com-
plement, the residual EC suspensions contained virtually equal 
numbers of either Ly-5-positive (2.4%) and dThy-1-positive 
(2.3%) EC. Similarly, elimination of dThy-1-positive EC re-
sulted in a reduction of Ly-5-positive (from 4.8% to 2.9%) but 
not of !a-positive (2.7%) EC. 
lmmunoelectron microscopic studies using horseradish per-
oxidase (HRPO)-Iabeled antibodies demonstrated that anti-
Ly-5.1 reactive cells comprised 2 cell populations, i.e., cells of 
the Langerhans cell lineage, and the recently defined dThy-
1 +EC system [7,8]. Confirming our light microscopic observa-
tions, we found that cell surfaces of virtually all EC featuring 
morphologic characteristics of dThy-1 +EC [7] were heavily 
and uniformly decorated with HRPO reaction product whereas 
cells with ultrastructural characteristics of the Langer hans cell 
lineage (either featuring or lacking Birbeck granules) generally 
displayed only faint, but distinctive membrane labeling (Fig 3). 
As opposed to the uniformly heavy labeling of dThy-1 + EC, a 
portion of Langerhans cells displayed uneven cell surface la-
beling, suggesting antibody-induced redistribution phenomena 
(Fig 3) . Keratinocytes (Fig 3) and occasionally encountered 
mature melanocytes were devoid of HRPO reaction product. 
Biochemical Studies 
In view of molecular differences of Ly-5 alloantigens on 
diffe rent hemopoietic cell types, we felt it worthwhile to inves-
tigate the biosynthesis and to define the molecular weight of 
Ly-5 determinants on EC and, by doing so, to gain a clue about 
the derivation of Ly-5-positive EC. For this purpose, epidermal 
and spleen cells, respectively, were in ternally labeled with (358] 
methionine and after detergent cell lysis, were subjected to 
immunoprecipitation procedures. 
Unfortunately, EC lysates yielded an intense protein band in 
FIG 2. Double staining experiments. 
Single cell suspensions from C3H/He 
epidermis were first reacted with a 1:100 
dilution (medium-azide) of anti-Ly-5.1 
monoclonal antibody fo llowed by expo-
sure t.o a 1:10 dilution of FITC goat 
F(ab 'h antimouse IgG (A - F). After in -
cubation in 4% normal mouse serum the 
cells were resuspended stepwise in (A -
C) medium containing arsanilate-conju-
gated mouse lgG2b anti-lak monoclonal 
antibody (1:100) and TRITC-labeled 
rabbit antiarsanilat.e (1 :100) or in (D-F) 
medium containing mouse lgM anti -
mouse Thy-1.2 monoclonal antibody 
(1:600) and TRITC goat antimouse IgM 
(1:100). The cell suspension was photo-
graphed by FITC- (A and D) , TRITC-
(8 and E) filter setting and by plane 
light microscopy (C and F). A-C, The 
cells marked by arrows (C) display anti-
Ly-5. 1 reactivity (A). One Ly-5.1-posi-
tive ce ll exhibits also anti-Ia" reactivity 
(8). D-F, The cells marked by arrows 
(F) display anti-Ly-5.1 reactivity (D). 
One Ly-5.1 -positive cell exhibits also 
anti-Thy-1.2 react ivi ty (E). 
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FIG 3. Immunoelectron microscopic investigation of single EC sus-
pensions reveals 2 types of Ly-5 bearing murine EC. A and B , HRPO 
reaction product indicating presence of Ly-5 antigen is seen on the 
surface of a cell which exhibits a slightly lobulated nucleus, a vi llous 
surface, and a dense cytoplasm (A); this cell represents a dThy-1+EC 
[7]. Higher magnification (B) reveals abundant intermediate-sized 
filaments and cytoplasmic vesicles bound by a unit membrane contain-
ing a central granular core (arrowheads). Keratinocytes (K) Jack anti-
Ly-5 reactivity. Bars: A = 1 1-1m; B = 0.2 1-1m. C and D, No Ly-5 
reactivity is discernible on a keratinocyte (K) (C) (inset = higher 
magnification of square area marked in C), whereas 2 Langerhans cells 
characterized by Birbeck granules [marked by closed and open arrows 
at low (C) and high (D2 and D3) magnifications] exhibi t slight anti -
Ly-5 reactivity (D I = higher magnification of rectangular area marked 
in C). Bars: C = J.Lm; inset, 01- 03 = 0.2 1-1m. 
the expected molecular weight range of Ly-5 alloantigens after 
immunoprecipitation with either Protein A Sepharose-bound 
anti-Ly-5 or control mouse serum. 
Since repeated preclearing procedures with mouse serum-
Protein A Sepharose did not resul t in a satisfactory removal of 
this band, we prepared a crude "membrane" fraction and a 
cytosol fraction by homogenizing the cells with a glass-glass 
potter. Data obtained revealed that this massive protein band 
represented a cytosolic protein (data not shown). In the mem-
brane preparation, however, t his protein existed only in trace 
amounts and was almost completely removed by preclearing. 
After NP40-lysis of the membrane preparation, anti-Ly-5.1 
reactive material was precipitated and analyzed on SDS-PAGE. 
As seen in Fig 4, (lane 7) spleen cells yielded 3 bands with Mr 
= 180,000, 195,000 and 215,000, respectively. In contrast, anti-
Ly-5.1 monoclonal antibody precipitated a single antigenic 
component from EC with M r = 195,000- 200,000 (Fig 4, lane 9). 
The small band at about 205,000 daltons represents a portion 
of the described contaminat ing protein, which escapedpreclear-
ing. A single prote in band in the same Mr range as demonstrated 
by internal labe ling studies was also found after radioiodination 
of an EC suspension and subsequent immunoprecipitation with 
anti-Ly-5.1 (data not shown). It should be mentioned that after 
internal labeling, but not a fter radioiodination, anti-Ly-5.1 
precipitated also a 32,000 dalton moiety in the cytosol and 
membrane preparations of EC and spleen cells and a 50,000 
dalton moiety in EC whose nature is unknown but which might 
represent proteolytic fragments of Ly-5/T200 alloantigens. 
In order to study t he biosynthesis of Ly-5.1 alloantigens in 
dThy-l+EC we eliminated !a-positive EC by treating a C3H/ 
He-EC suspension with anti-Iak plus complement. As a control 
for complement-mediated cell killing, spleen cells were sub-
jected to the same treatment. Following complement-mediated 
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FIG 4. Immunoprecipitation. EC and spleen cells, untreated or 
treat~d ~ith anti-Ia plus complement, were internally labeled with ["sS] 
methwnme. Followmg membrane preparation, detergent lysis, and 
preclearing, samples were precipitated with Protein A Sepharose-bound 
anti-Ly-5.1 and mouse serum as control, respectively. Lane 1, anti-Ia 
+ C treated EC plus mouse serum; lane 2, anti -Ia + C treated EC plus 
anti -Ly-5 .1; lane 3, anti-Ia + C treated spleen cells plus mouse serum· 
lane 4, anti-Ia + C treated spleen cells plus anti-Ly-5.1; lanes 5 and 10' 
marker proteins; lane 6, untreated spleen cells plus mouse serum; lan~ 
7, untreated spleen cells plus anti-Ly-5.1; lane 8, untreated EC plus 
mouse serum; lane 9, untreated EC plus anti-Ly-5.1. Marker proteins: 
myosine (Mr 205,000) , phosphorylase B (Mr 97,000) , bovine serum 
albumin (Mr 69,000), ovalbumin (Mr 46,000). 
antibody killing, !a-positive EC were no longer detectable by 
immunofluorescence whereas in this experiment dThy-1 + EC 
constituted approximately 0. 7- 1% of the remaining EC. Follow-
ing [35S]methionine incorporation, membrane preparation, and 
detergent lysis, Ly-5.1 reactive material was again precipitated 
and analyzed. Only one band with Mr = 180,000-185,000 was 
found in spleen cell-membrane lysates which represent the T-
cell-derived molecular moiety of the Ly-5/1'200 alloantigen (Fig 
4, lane 4). Ia plus complement-treated EC again yielded a 
195,000-200,000 dalton moiety, which demonstrates that dThy-
1+EC synthesize Ly-5 alloantigens in the non-T/non-B-cell 
molecular weight range (Fig 4, lane 2) . 
DISCUSSION 
In this study, we have provided evidence for the selective 
occurrence of Ly-5 alloantigens on certain EC populations, i.e., 
cells of the Langerhans cell lineage and dThy-1 +EC. This 
evidence is derived from allelic exclusion experiments which 
render the theoretical possibility that our monoclonal reagent 
recognizes a cross-reactive antigenic moiety otherwise unre-
lated to the Ly-5 antigen rather unlikely. The significance of 
our additional finding that anti-Ly-5.1 precipitated a 195,000-
200,000 dalton glycoprotein from EC-membrane lysates re-
quires a more detailed discussion of the Ly-5 alloantigenic 
system. The molecular structure of Ly-5 antigens has not been 
fully elucidated. In addition to as yet only partially defined 
moieties [16] there seem to exist two distinct domains, i.e., a 
nonpolymorphic, genetically conserved framework determinant 
(1'200) and a genetically variable region encoded for by 2 
different alleles (Ly-5 alloantigens) [ 4,17,18). Interest in this 
alloantigen system whose expression appears to be restricted 
to hemopoietic cell types has been enhanced by the more recent 
findings that Ly-5/T200 antigens display variations in their 
molecular weight (175,000- 220,000) depending upon the cell 
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population studied (19]. Most authors agree that T-cell-derived 
Ly-5/T200 antigens exhibi t a M, range of 175,000-200,000 
whereas their B-cell counterparts represent a 220,000 moiety 
[20,21 ]. Although not extensively studied, Ly-5/T200 antigens 
on macrophages and possibly on other non-Tjnon-B lympho-
cytes have aM,= 205,000 (19]. 
Combining these data permits speculations on t he ontogeny 
and derivation of Ly-5+EC which include the vast majority (if 
not all) of I a+ and dThy- 1 + EC. Whereas t he bone marrow 
derivation of !a-positive EC (including both Langerhans cells 
and indeterminate cell s) has been convincingly demonstrated 
[5], both ontogeny and function of dThy-l+EC (7,8] are en-
tirely unknown. In this regard, the expression ofThy-1 ant igen 
by itself provides li ttle help since it occurs on a variety of 
ontogenetically diffe rent cell types and can no longer be re-
garded as a selective marker for thymus-dependent lympho-
cytes (22 ]. 
In view of t he cellular distribution of Ly-5/T200 antigens, 
t he mere presence of t his antigenic system on dThy-1+EC 
strongly argues in favor of a bone marrow origin of these cells. 
When we assume that the 3 gel bands resulting fro m anti -Ly-
5 immunoprecipitation of spleen cell lysates represent molec-
ular differences of this an tigenic system on T cells (180,000) 
macrophages (195,000-200,000), and B cells (215,000), the 
emergence of only one 195,000-200,000 dalton gel band from 
EC lysates indicates t hat EC suspensions employed were not 
contaminated with significant numbers of passenger lympho-
cytes and further suggests t hat Ly-5-positive EC, i.e. , cells of 
t he Langer hans cell lineage and dThy-1 + EC, belong neither to 
t hymus-dependent lymphocytes nor to the B-cell system. 
Nevertheless, the theoretical possibility that t he 195,000-
200,000 dalton band precipitated from EC represents a proteo-
lytic fragme nt of a higher molecular weight band cannot be 
definitively excluded at this point. 
In the case of Langerhans cells t hese data are not greatly 
s urprising but since, on the other hand, t here exists circum-
stant ial evidence that dThy-1+EC mature under thymic influ-
ence [7], t he lack of low-molecular-we ight Ly-5.1 moieties on 
EC was rather surprising. We, therefore, considered the possi-
bility that the anti-Ly-5.1 immunoprecipitated molecules from 
EC could stem mainly from !a-positive cells, and t hat dThy-
1 +EC might bear only minute amounts of a different molecular 
form of Ly-5 ant igens which might have escaped radiographic 
detection. For t his purpose, we tested ant i-la+ C-treated (LC-
depleted) EC for their abili ty to synthesize Ly-5/T200 alloan-
tigens and observed the emergence of the very same 195,000-
200,000 dalton gel band as seen with untreated control cells. 
We t herefore propose that both !a-posit ive and dThy-1 +EC 
bear the same molecular form of Ly-5/T200 antigens. Since 
diverse hemopoietic cell populations bear different Ly-5 moie-
ties, the presence of t he very same molecular Ly-5 configuration 
on both Thy-1 + and !a-positive EC may point to an ontogenetic 
relationship between t hese two epidermal cell types. 
LY-5 BEARING EPIDERMAL CELLS 95 
We wish to t hank Mrs. Sylvia Ehrenhofer for typing the manuscript. 
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